A novel yeast species is described based on three strains from the gut of wood-boring larvae collected in a tree trunk of Ficus carica cultivated in parks near Nanyang, central China. Phylogenetic analysis based on sequences of the D1/D2 domains of the large subunit rRNA gene showed that these strains occurred in a separate clade that was genetically distinct from all known ascomycetous yeasts. In terms of pairwise sequence divergence, the novel strains differed by 15.3 % divergence from the type strain of Pichia terricola, and by 15.8 % divergence from the type strains of Pichia exigua and Candida rugopelliculosa in the D1/D2 domains. All three are ascomycetous yeasts in the Pichia clade. Unlike P. terricola, P. exigua and C. rugopelliculosa, the novel isolates did not ferment glucose. Their larvae usually bore to the roots along the xylem and pith in the stems, resulting in poor plant growth and vigour, and premature ageing, thus affecting fruit yield.
The fig tree Ficus carica Linn. (Moraceae) is a unique Ficus species that is widespread in tropical and subtropical regions. It has edible fruits with high commercial value. Commercial fig production is either located around the Mediterranean Sea or is realized in countries possessing a Mediterranean climate. Currently, the total area of cultivated figs in China is about 3000 ha, mainly planted in the Yangtze River Basin and north China coastal areas. Amongst the insect pests that attack figs, the wood borer Apriona germari Hope (Coleoptera: Cerambycidae) is particularly serious. The adults of A. germari chew on the outer surface of twigs, causing branches to break and die. Their larvae usually bore to the roots along the xylem and pith in the stems, resulting in poor plant growth and vigour, and premature ageing, thus affecting fruit yield.
In a survey of the diversity of yeasts vectored by this pest, we have isolated three strains of a novel ascomycetous yeast species from wood-boring larvae collected in central China. These yeasts are physiologically similar to Pichia terricola, Pichia exigua and other species in the Pichia clade such as Candida rugopelliculosa, which are characterized by the fermentation and assimilation of only a few carbon compounds and are almost indistinguishable physiologically from one another (Lachance et al., 2011) . However, the sequences of the D1/D2 domains of the large subunit (LSU) rRNA gene of these strains are unique and divergent from those of any previously described yeast species. In this report, a novel anamorphic ascomycetous yeast species is proposed, Candida ficus sp. nov., to accommodate these isolates.
Three strains, STN-8 T , STN-57 and STN-115, were isolated in November 2011 from the gut of three different Apriona germari larvae. The samples were collected from the tree trunks of Ficus carica Linn. cultivated in two separate parks located near Nanyang, which is located in a warm, temperate zone with a monsoon-influenced semi-humid continental climate in Henan province, central China. Strains STN-8 T and STN-57 were isolated from two individuals of the insect larvae collected at White River Wetland Park, whereas strain STN-115 was from one sample of an insect larva collected at Dushan Forest Park; the two parks are separated from each other by a distance of 10.2 km.
Methods for yeast isolation were as detailed by Nguyen et al. (2006) and Suh et al. (2004) . The insects were usually placed in Petri dishes for 1-3 days without food prior to dissection. Withholding food helps to eliminate some contaminating organisms that might be isolated from the gut. Surface disinfection was performed by submersion in 95 % ethanol for 1-2 min. The alcohol wash was followed by a 0.7 % saline rinse. The insect gut was removed aseptically under a dissecting microscope and gut segments were streaked on acidified YM agar plates (0.3 % yeast extract, 0.3 % malt extract, 0.5 % peptone, 1 % glucose, 2 % plain agar, adjusted to pH 3.5 with HCl). The plates were incubated at 25 u C and single colonies were streaked for purification. Purified yeast strains were grown on YM agar at 25 u C for 3 days, followed by preservation at 270 u C and/or on YM agar at 4 u C.
Morphological, physiological and biochemical characteristics were examined according to standard methods (Yarrow, 1998) . All assimilation tests were carried out twice and the results were recorded after 5 and 21 days of incubation. Mating and ascus formation were assessed individually or by mixing strains in pairs on YM, 5 % malt extract, cornmeal, concentrated and diluted V8, yeast carbon base supplemented with 0.01 % ammonium sulphate and Gorodkowa agars for 4 weeks at 25 u C. Ubiquinones were extracted and purified by the method of Yamada & Kondo (1973) , with slight modifications, and determined by HPLC as described previously (Thanh et al., 2003) .
Genomic DNA was isolated as described previously (Ramos et al., 2001) . The sequences of the D1/D2 domains of the LSU rRNA gene and internal transcribed spacer (ITS) regions were amplified using primers NL1 and NL4 (Kurtzman & Robnett 1998) , and ITS1 and ITS4 (Scorzetti et al., 2002) , respectively. Successful amplification was confirmed by agarose gel electrophoresis. Sequencing of the fragments was performed using an automated DNA sequencer (3730 DNA Analysis System; Applied Biosystems). Both DNA strands were sequenced and the reactions were carried out using a Dye Terminator cycle sequencing kit (Applied Biosystems). Comparisons of sequences from GenBank (http://www.ncbi.nlm.nih.gov/) were done using a BLASTN search. The sequences of members of related species retrieved from GenBank were initially aligned using the multiple alignment program CLUSTAL_X 1.83 (Thompson et al., 1997) . A phylogenetic tree was constructed from the evolutionary distance data calculated with Kimura's two-parameter model (Kimura, 1980) using the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis (Felsenstein, 1985) was conducted on 1000 random resamplings. Reference sequences were retrieved from GenBank under the accession numbers indicated in the phylogenetic tree.
Species delineation, classification and ecology
Isolation of the gut contents of a single larva usually produced more than 100 yeast colonies on a YM agar plate. From the sequence comparisons of the D1/D2 region, the majority of isolates present in the samples were identified as Candida agrestis, Candida gotoi, Candida melibiosica, Candida ponderosae, Pichia salictaria, Pichia exigua and Saturnispora zaruensis. Three of the yeast isolates, T , STN-57 and STN-115, were selected for further analysis on the basis of their D1/D2 domain sequences, which displayed 15.3 % or higher sequence divergence from sequences of type strains of reference species.
The three strains examined in this study shared identical sequences in the D1/D2 domains and ITS regions, and demonstrated similar phenotypic characteristics to each other, indicating that they are conspecific. Phylogenetic analysis based on sequences of the D1/D2 domains of the LSU rRNA gene showed that the three strains occurred in a separate clade that was distinct from all known ascomycetous yeasts with 100 % bootstrap support (Fig. 1) . In terms of pairwise sequence divergence, the close relatives of novel strains were the type strains of P. terricola, P. exigua and C. rugopelliculosa, but they did not group together in the phylogenetic tree (Fig. 1) . The isolates differed in the D1/D2 domains by 15.3 % divergence (32 substitutions and 24 gaps over 366 bases) from P. terricola, and by 15.8 % divergence (34 substitutions and 24 gaps over 368 bases) from the other two species. Since yeast strains with noncontiguous substitutions of 1 % or more in the D1/ D2 domains of the LSU rRNA gene are usually separate species (Kurtzman & Robnett, 1998; Kurtzman & Fell, 2006) , these yeasts represent a novel species that is distinct from currently described species.
The three yeast strains proliferated by multilateral budding (Fig. 2) , failed to ferment sugar, contained Q-7 as a major ubiquinone, demonstrated negative urease and Diazonium blue B reactions, and asci or signs of conjugation were not seen on YM, 5 % malt extract, cornmeal, concentrated and diluted V8, yeast carbon base supplemented with 0.01 % ammonium sulphate or Gorodkowa agars after 4 weeks at 25 u C. According to the current taxonomy of ascomycetous yeasts, the species was assigned to the anamorphic genus Candida (Lachance et al., 2011) . The name Candida ficus sp. nov. is proposed for this novel species.
The physiological characteristics of C. ficus were similar to those of P. terricola, P. exigua and C. rugopelliculosa, but differed from P. terricola by a positive response for assimilation of DL-lactate, failure to ferment glucose and failure to assimilate ethanol, and also by a negative response for growth at 35 u C (Table 1) . Likewise, C. ficus differed from P. exigua and C. rugopelliculosa by positive assimilation of glycerol, an inability to ferment glucose and no assimilation of ethanol, and also a negative response for growth in vitamin-free medium and at 35 u C (Table 1) . Additionally, our isolates also resembled C. pseudolambica and some anamorphic species in the genus Candida such as C. rugosa (Table 1) . Physiological resemblances between genetically distant species were noted by Kurtzman & Robnett (1998) . Middelhoven & Kurtzman (2003) pointed out that relationships between physiology and phylogeny among ascomycetous yeasts mostly occurred when a unique pathway was involved, such as for methanol or adenine assimilation.
Yeast species in the Pichia clade have been isolated from various sources and some of them, such as P. exigua, Pichia sporocuriosa, Pichia occidentalis and C. pseudolambica, exhibit an association with insects, especially boring insects (Lachance et al., 2011; Thanh et al., 2003) , whereas P. terricola, the species most closely related to C. ficus sp. nov., was isolated from soil, fruit and water in Africa, Europe and North America (Lachance et al., 2011) . As mentioned above, C. ficus was found in three different Apriona germari larvae. The repeated isolation of yeasts from the same insect species suggests that this novel species is closely associated with the wood-boring larvae collected in this study. In yeast malt (YM) broth after 3 days at 25 u C, cells are subglobose to ovoid (2.0-4.062.5-5.0 mm). Budding is multilateral (Fig. 2) . Sediment is formed after a month, but a pellicle is not observed. On YM agar, the streak culture is butyrous, cream-coloured, raised with a smooth surface and has an entire margin after 3 days at 25 u C. True hyphae and pseudohyphae are absent on cornmeal agar after 7 days. Ascospores are not formed and conjugation is not observed. Fermentation ability is negative. D-Glucose, glycerol, DL-lactate , isolated from the gut of wood-boring larvae collected from the tree trunk of Ficus carica cultivated in parks near Nanyang, Henan Province, China. 
Latin diagnosis of Candida ficus

